The purpose of this study was 
The cause of decreased outflow facility in primary open-angle glaucoma (POAG) remains controversial. However, abnormal trabecular meshwork (TM) collagen levels have been implicated by some authors.' Changes in hydroxyproline concentration have been reported in the serum and urine of glaucoma patients. 2 In comparison with normal samples increased levels of type I collagen have been reported in glaucomatous samples of human TM. 3 An overall decrease in collagen types I, III, IV, and V has also been reported in glaucomatous eyes. 4 However, other workers have reported no difference in collagen-specific amino acids in the TM of glaucomatous and control eyes. ' A marked increase of lattice ('curly') collagen and elastic material has been reported in the TM of eyes of older people.6 Age related increases in type I and IV collagen have also been reported in normal TM. 7 The purpose of this study was two-fold: (1) to compare collagen levels in glaucomatous and normal TM, and (2) Dye binding data were analysed by an F test to compare mean optical densities between groups that were controlled for age. Group differences in mean amino acid concentrations were also measured with the same test statistic. The effects of age on optical densities and amino acid levels for both groups were also analysed by an F test. between these groups. The change in optical density in the glaucoma group showed a slight increase with age, whereas the optical densities of normal eyes were virtually constant with increasing age (Fig 2) . The difference between both groups, however, was not statistically significant.
Mean concentrations for all three amino acids were slightly lower for the glaucoma group, but the differences were not statistically significant. The mean hydroxyproline concentration for normals was 68-68 (SEM 12-56) nmol/mg as compared to 63-03 (SEM 11 76) nmol/mg for glaucoma samples. The mean proline concentration was slightly lower for normal and glaucoma groups at 65-16 (SEM 1033) nmol/mg and 60-74 (SEM 10-28) nmol/mg respectively. The mean concentration for hydroxylysine was 4-15 (SEM 0-77) nmol/mg for normal samples as compared with (SEM 0-64) nmol/mg for glaucoma samples (Fig 3) . Amino acid concentrations appeared to decrease slightly with increasing age for both normal and glaucoma groups. However, the differences in amino acid concentration as a function of age were not statistically significant. Hydroxyproline is shown as a representative example (Fig 4) .
Comparison of variations of amino acid concentration revealed more variable hydroxyproline, proline, and hydroxylysine concentrations in the glaucoma group than in the normal persons as a function of age. The probabilities of the statistical differences in variability between the two groups were: hydroxyproline (p=0 001), proline (p=0 002), and hydroxylysine (p=0 0001).
Discussion
Ten genetically distinct types of collagen have been described in mammalian tissues.'" Type I collagen constitutes the major collagen fraction in the cornea and sclera, while type III is generally found to coexist with type J. have detected types I, III, and IV in the trabecular meshwork and lamina cribrosa. " '3 Histochemical Although we found no differences in amounts of collagen types I, III, and IV in the trabecular meshwork of normal and glaucoma eyes, Conner et al have recently reported at least a 50% decrease of collagen types III and IV in glaucomatous eyes and a 46% decrease of type I in glaucomatous eyes.4 One possible explanation for our results includes the fact that we used trabecular meshwork samples derived from trabeculectomy specimens. Such samples have two drawbacks: firstly, they are always contami- Finkelstein, Trope, Basr, Hasany, Hunter nated by small amounts of cornea and sclera; and, secondly, the possibility exists that changes that occur in glaucoma, if any, could be masked by the small sample size of TM from the specimens. However, as trabecular meshwork specimens were the only source of glaucoma specimens for this study, such drawbacks were unavoidable.
Amino acid analysis is a well recognised method of determining tissue collagen concentrations.S713 The results of our amino acid analyses indicated no difference in mean concentrations of proline, hydroxyproline, and hydroxylysine in normal and glaucoma eyes, confirming the dye binding data.
Results from both parts of this study indicated that age related effects on collagen concentrations do not exist in either normal or glaucoma eyes in relation to the specific collagen types and amino acids that were tested. Although we found no differences in mean amino acid concentrations in both groups, significant differences were found in the variances of both groups, especially with hydroxylysine.
The significance of this finding is not known. A larger study on amino acid levels from normal and glaucoma trabecular meshwork may clarify this finding. For all three amino acids measured, normal samples showed greater variability than glaucoma samples. Using amino acid analysis, Horstmann et al7 reported a rough estimate of the distribution of collagen types in TM based on 3-hydroxyproline/4-hydroxyproline ratios. These authors found age related increases in collagen types I (55% to 70%) and IV (2% to 5%). These age related increases were slight but not statistically significant. In this respect the two studies are similar.
In conclusion, collagen concentrations as measured by dye binding and amino acid analysis showed no difference between normal and glaucomatous eyes. Amino acid levels in normal samples, however, were much more variable than glaucoma samples. Age had no effect on 
